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1 Introduction. 

The classical Nevanlinna-Pick interpolation problem for the case of finite 
data appeared in papers [1], [2], and for the case of infinite data in [3]. 
Various matrix and operator- valued generalizations were introduced and in- 
vestigated by different approaches afterwards. For a detailed exposition of 
the subject we refer to books [1], [5], [6], [7], [8]. 

In this paper we shall analyze the following problem (see Notations be- 
low). Let {zk}k=oi Zk € be prescribed distinct points: Zj ^ zi, j ^ I, 
j,l € 0, p; p € U {oo}. Let {C^j^^Q, Ck € CnxN, be given. The problem 
is to find a CATxAf-valued analytic function T(z), z S P, which belongs to 
the Caratheodory class Cat, subject to conditions: 

T{zk) = Ck, k = Orp- (1) 

Here N £ N and /) G N U {oo}, are fixed. This problem is said to be the 
Nevanlinna-Pick matrix interpolation problem in the Caratheodory class 
(with finite or infinite data). The problem is said to be determinate if it has 
a unique solution. 

In 1957, Szokefalvi-Nagy and Koranyi presented their famous pure oper- 
ator approach to the operator- valued Nevanlinna-Pick interpolation [9].|10j. 
They derived conditions of the solvability for various operator- valued Nevanlinna- 
Pick problems. In particular, their results apply to the problem ([1]) with 
finite data {p < oo). The latter problem {p < oo) was investigated by Chen 
and Hu both in the nondegenerate and degenerate cases using a different 
method [TT] . 

The aim of our present investigation is to develop the approach of Szokefalvi- 
Nagy and Koranyi to obtain an analytic description of solutions for the 
problem ([T| both in the nondegenerate and degenerate cases. In order to 
obtain an analytic description of solutions, we shall use important results 
of Chumakin on generalized resolvents of isometric operators |12] . [13j . A 
similar approach was recently used in [14], [15], |16j to treat various matrix 
moment problems. Also, the necessary and sufficient conditions for the de- 
terminacy of the problem ([T|) are obtained. They become especially simple 
in the case p < oo. 



1 



Notations. As usual, we denote by M, C, N, Z, Z_(_, the sets of real 
numbers, complex numbers, positive integers, integers and non-negative in- 
tegers, respectively; B = {z G C : \z\ < 1} , T = {z £ C : \z\ = 1}. The set 
of all complex vectors of size N: a = (oq, oi, . . . , un-i), we denote by Cat, 
N £ N. If a € Cjv, then a* means its complex conjugate vector. The set of 
all complex matrices of size {N x N) we denote by CnxN- 
If /9 € the notation d £ 0, p means that d € < d < p. The notation 
d € 0, OO means that d G Z+. 

Let M{x) be a left-continuous non-decreasing matrix function M(x) = 
("T'fc,/(a;))^/lo [0'27r], M(0) = 0, and tm{x) := Yfk=o ^Kk{x); = 
(drrik^i / drm)^ f^oi N £ N. By L'^{M) we denote a set (of classes of equiva- 
lence) of CAT-valued functions / on [0, 27r], / = (/o, /i, . . . , Jn-i), such that 
(see, e.g., [T^) 

ll/lli^CA/) - j^^ f{x)^{x)nx)dTM{x) < CX). 
The space L'^{M) is a Hilbert space with a scalar product 

(/,5)L2(Af) := r f{x)^{x)g*{x)dTM{x), f,g G ^^(M). 
Jo 

We denote = iSm,o,Sm,i, ■■■,Sm,N-i), < m < N - 1, where is 
Kronecker's delta function. 

By the Caratheodory class Cjsr we mean a set of all analytic CATxA^-valued 
functions T{z) in © such that T{z) + T*(z) > 0. 

If H is a Hilbert space then (•,•)// and || • \\h mean the scalar product 
and the norm in H, respectively. Indices may be omitted in obvious cases. 
For a linear operator A in H, we denote by D{A) its domain, by R{A) 
its range, by Kei A its null subspace (kernel), and A* means the adjoint 
operator if it exists. If A is invertible then A~^ means its inverse. A means 
the closure of the operator, if the operator is closable. If A is bounded then 
ll^ll denotes its norm. For a set M C. H we denote by M the closure of 
M in the norm of H. For an arbitrary set of elements {xn}n 

g/ in H, we 

denote by hm{xn}nGi the set of all linear combinations of elements Xn, and 
span{j;„}„g/ := Lin{x„}„g/. Here I is an arbitrary set of indices. By Eh 
we denote the identity operator in H, i.e. Ehx = x, x G H. If Hi is a 
subspace of H, then Pjj^ = P^^ is an operator of the orthogonal projection 
on Hi in H. 
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2 Descriptions of solutions for the Nevanlinna-Pick 
problem and the determinacy. 

Let T{z) be a solution of the Nevanlinna-Pick problem ([1]). As usual, an 
important role will be played by the following function (kernel): 

K{u,v) = —^-—{T{u) + T*{v)), u,veB. (2) 
2(1 — uv) 

Since T{z) £ Cjy, it admits the following representation (e.g. [H]): 

T{z) = iTo+ [^^^dF{t), z€B, (3) 

J € Z 


where Tq = Tq £ CnxN, and F{t) is a non-decreasing left-continuous CnxN- 
valued function on [0,27r]. Then 

K^t ^ 1 J f e'^ + u , e-'' + v \ ^^^^^ 

K{u,v) = — — / — + — — = dF{t) 

2(1 — uv) J \e" — u e '■^ — V J 



— ^==L=<iF(t), u,veB. (4) 

(e** - u) (e«* - v) 

U 

Consider the following block matrix (the Pick matrix): 

Pp = {K{zk,zi))l,^,. (5) 

Let 

f{t) = Qfc.m— r~ — eWi, afe,m G C, fi G 0, /9. (6) 

A:=0 m=0 ^ 

We may write 



o< r f{t)dF{t)r{t) 

Jo 

d N-1 ^27T 1 ^ 



k,l=Om,n=0 "^^ 



—emdF{t)= g 
2fc (e** - zj) 



/] (ofc.o^afc,!, •••,afc,Af-i) / -Tt , dF{t){oiifl,o.ii, ...,ai N^iY 

Jo e** - Zk (e** - zi) 



k,l=0 
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d 

k,l=0 

where A = (ao,o,ao,i, ao,Af-i, "1,0, "1,1' "i,Ar-i, Od.o, "d.i, ad,Af-i)- 
Here we have used the rules for operations on block matrices. Therefore 

Pd>0, deoTi^. (7) 

If p < oo the latter relation means that Pp > 0. 

Conversely, let the Nevanlinna-Pick problem ([T]) be given and condi- 
tion ([7]) be satisfied. Let 

Pp = {Pk,i)i^i=Q~^ , Pk,i G C. 

Observe that 

PkN+m,iN+n = emK{zk,zi)e*^, k,leO^, 0<m,n<N-l, (8) 
and 

K{zk, zi) = ^ {Ck + Cn , k,leO;^. (9) 
2[l - ZkZi) 

By [lOl Lemma] there exist a Hilbert space H and a sequence {xk}'^=Q^~^ , 
Xk G H, such that 



{xk,xi)H =Pk,i, k,l eO,pN + N -1, (10) 



and span{xk}1^Q^ ^ = H. 
Assume that zq = 0. Set 

d N-l d N-l 

^0 ^ ^ Olk,mXkN+m = ^ ^ — '—{xkN+m — Xm), 
k=l m=0 fc=l m=0 

afc,m G C, d e 07^. (11) 
Let us check that this definition is correct. Suppose that 

d N-l d N-l 

ak,mXkN+m = f3k,mXkN+m, 
k=l m=0 fc=l m=0 
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where ak,m,h,m € C, d e 0,p. Set I3k,m, I < k < d, 

1 < m < — 1. We may write 



d N-1 
k=l m=0 



d N-l 

E E 



1k,m '~fk',m' 
Zk W 



i^kN+m ~ Xm, a^fc'TV+m' ~ Xm')H- 



k,k'=l m,m'=0 

By (I8D,(19]),([I0D we may write 



{XkN+m ~ Xm,Xk'N+ni' ~ Xm')H — {XkN+mi Xk' N+m') H ~ {XkN+m-, Xm') H 

— {Xm,Xk'N+Tn')H + {Xm,Xm')H = PkN+m,k'N+m' ~ PkN+m,m' ~ Pni,k'N+m' 
+Pm,m' = em{K{zk,Zk') - K{zk,0) - K{0,Zk') + K{0,0))em' 

--±^{Ck + CI,) -l{Ck + Co*) - kco + CI,) 
2{l-ZkZk') 2 2 



+^{Co + C^) ] em' 



^k Zk' Cjn 



=r(C'fc + CI,)] Cm' = ZkZk'emK{zk, Zk')em' 

[1 - ZkZk') J 

Zk'Zk'PkN+m,k'N+m' = Zk'Zk'{xkN+m, Xk' N+m') H ■ 



(12) 



Therefore 



d N-l 

^= E E 

^kjUilk' ,m' mi Xk' N+m,') H 

k,k'=l m,m'=0 



d N-l 



d N-l 



= I ^ ^ 'yk,mXkN+m, ^ ^ 'yk',m'Xk'N+-m' 1 = 0. 
\k=lm=0 k'=l m'=0 / H 

Consequently, the definition of Aq is correct. Let 

d N-l d N-l 

■ ^ ^ 0'k,mXkN+m, U = ^ ^ h' ,m' Xk' N+m' , 



X 



fc=lm=0 k'=lm'=0 

where ak,m, bk,m € C, d € 0, /9. By (fT2]) we may write 

{Aox,Aoy)H 



d N-1 ^ 

/ . / . (^k.mbk'm' — ^^{XkN+m ~ Xrm ^k' N+m' ~ Xm') H 
'._k' = \ m.777/=n 



k,k'=l m,m'=0 

d N-l 



= ^ ^ ak,mbk',m'iXkN+m,Xk'N+m')H = ix,y)H- 
k,k'=l m,m'=0 

Therefore is an isometric operator in H. Set A = Aq. By the definition 
of A we may write 

{Eh - ZkA)xkN+m = Xm, k € 0, p, <m< N -I; 

XkN+m = {Eh - ZkAy^Xm, k & 0, p, <m < N - 1. (13) 

Let A ^ Ahe a unitary operator in a Hilbert space H ^ H. Recah that the 
fohowing operator- valued function ([E], [l3]): 

R,(^) = P| {Ej^ - zA)-\ z G C\T, (14) 

said to be a generalized resolvent of A (corresponding to A). 
it 

T{z)=ilmCo + {{[-EH + 2R,{A)]x^,xi)H)^;ilo^ ^ ^ ©. (15) 

Let us check that T{z) is a solution of the Nevanhnna-Pick problem ([1]). In 
fact, the function T{z) has the following representation: 



IS 

Set 



T{z) = ilmCo + ({[-E^ + 2{Ej^ - zA)-^]xm,xi)g) 

\ J m,l 



N-1 
-0 



/■2i- / 2 \ / ~ \N-1 

= ilmCo+ -1 + :; -n ] d [{GeXni,xi)fr) 

= iImCo+/ -n^ d[{Gex.m,xi)fr] 

where {G0}0^[Q 2n] is the left-continuous orthogonal resolution of unity of 
the operator A'^. Therefore T{z) G Cn- By ([13]), ([10]), ([8]), ([9]) we may write 



T{zk)=ilmCQ+(^{[-Efj + 2{Eg-ZkA) ^]x^,xi)^ 

= ilmCo+ {{-Xm + 2XkN+m,Xl)jj)'^~^ 



N-1 
mJ=0 



,N-1 
;,l=0 
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= zImCo + {-Pm,l + 2pA:Ar+m,«)m,«=0 

= i Im Co - K{0, 0) + 2K(zfe, 0) 

= liCo - Co*) - ^(Co + Co*) + Ck + Co* = Cfc, ke o;^- 

Thus, ^(2) is a solution of the Nevanhnna-Pick problem ([T]). 

Let r(z) be an arbitrary solution of the Nevanlinna-Pick problem ([1]). 
Let us show that it admits a representation of the form ()15p with a gener- 
alized resolvent of A. Consider the space L^iF), where F = F{t) is taken 
from the representation ([3]) for T{z). Let 



A;=0 j=0 

N-l 



d N-l ^ 



5(*) = E 5Z ^fc'j'^IT^^i'' (17) 

k'=0 j'=0 

where a^.j, hk'.j' € C, d G 0, p. A set in L'^{F) of all (classes of equivalence of) 
functions of the form ([16]) we shah denote by M^{F), and Lg(F) = M^{F). 
By (I11),(I8|),(II0D we may write: 

d N-l 



k,k'=Oj,j'=0 \ k k / 

d j-2-K Y 1 

= Y ''kjbk'j' / — =ejdF{t)e;, 

^TTln oTT^n -^0 e - Zfc e** - Zk' 



k,k'=Oj,j'=0 

d N-l 

= Y Y "■k,jbk'j'ejK{zk,Zk')e'j, 

k,k'=Oj,j'=0 
d N-l 

= Y^ Y^ ak,jbk',j'PkN+j,k'N+j' 
k,k'=Oj,j'=0 

d N-l 

= Y^ Y/ '^k,jbk'j'{xkN+j,Xk'N+j')H 
k,k'=Oj,j'=0 

d N-l d N-l \ 

Y/ Y/ ^k,jXkN+j, Y^ Y/ ^k',j'Xk'N+j' j ■ (18) 
^fe=0 j=0 k'=Oj'=0 J 
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Consider the following operator: 



d N~l 

Wofit) = X] X] ak,jXkN+j- 
k=0 j=0 



(19) 



Let us check that this operator is correctly defined as an operator from 
M|f (F) to H. Let f{t) and g{t) have the form ([I6D,([I7]). Suppose that they 
belong to the same class of equivalence in Lp'{F): \\f{t) — g{t)\\i2^^p-^ = 0. 
By (jlSp we may write 



d N-l 



d N-l 



k=0 j=0 



k'=Oj'=0 
d N-l 



LHF) 



d N-l 

(a/ej — bkj)xkN+j, ^ y^ (flfc'j' — bk'J')xk'N+j' 
^k=0 j=0 k'=0 j'=0 



d N-l d N-l 

X] X] <^KjXkN+j - X] XI bk,jXkN+j 
k=0 j=0 k=0 j=0 ^ 



H 



Thus, the operator Wq is defined correctly. Relation (118]) implies that Wq 
is an isometric operator. Set W = Wq. The operator Vl^ is a unitary 
transformation which maps Ll{F) onto H. Set 

Ll[F) ■.= L\F)QLl{F). 

The operator 

is a unitary transformation which maps L'^{F) onto Hi := H (B L\{F). 
Consider the following unitary operator in Lp'{F): 



Qf{t) = e-''f{t), f{t)eL\F). 



Then 



A := UQU-^, 
is a unitary operator in Hi. Observe that 



Ax 



kN+j 



UQ- 



1 



1 1 



e** - Zk 



e- e- - Zk 
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Zk Ve** - Zk 



where k ^ < j < — 1. Therefore A ^ A. Let {Gg}g^[(^ 2TT] is the 
left-continuous orthogonal resolution of unity of the operator A^^. We may 
write: 

r2TT 



^f^l 



/ ~1 \—Td{GtXm,Xl)Hi = ({Ehi - ^) ^Xm,Xl] 

Jo 1-Ce** V /i 

= (u-\EH,-CA-Y'ul,ern,^ei) 
\ e e /i2(^) 

(20) 

From daj) it follows that Tq = lmT{0) = ImCo- By ([lO]),©,®,® we have 

27r ^ 

d{GtXm, Xi)h = {Xm, Xi)h = Pmf, (21) 
r27r 



/ e^dF(t)et = e^(T(0)-zro) 

JO 



= im [Co - i^^^) e7 = fmiCo + Q)e7 

= emK{0,0)e^ =Pm,i, 0<m,l<N-l. (22) 
By ([20]), (HI]), ([22]) we obtain that 

1 /■^'^ 1 + Ce^* - 



-j^ /'27r ^ /'27r ^ 

- / d{GtXm,Xl)H + / —--d{GtXm,Xl)H 



= -- / emdFm + / ,^^e^dF(t)e7 
^ JO JO ~ 

By the inversion formula ([19, p. 50]) we conclude that 

F{t) = {Gtx^, xi)h, + c, t e [0, 27r], c = const. (24) 

\ / mI=Q 
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By (|3j). (p^ we may write: 

N-l 



T{z) = iT, 





ilmCo + {{[-Eh + 2Ii,{A)]x^,xi)^f~^ 



m,l=0 
m,,l=0 



m,l=0 ' 

where 'Rz{A) is a generalized resolvent of A (which corresponds to A). 
Therefore T{z) has a representation of the form (|15p . 

Theorem 1 Let the Nevanlinna-Pick problem (Cp with zq = be given 
and condition ^ hold. Let an operator A = Aq be constructed for the 
Nevanlinna-Pick problem as in ( li All solutions of the Nevanlinna-Pick 
problem have the following form: 

T{z)=ilmCo + {{[-EH + 2R,{A)]xm,xi)H)Z;iLo, ^ e ID), (25) 

where Rz(^) is a generalized resolvent of A. Conversely, an arbitrary gener- 
alized resolvent of A generates by formula ^25\) a solution of the Nevanlinna- 
Pick problem 

Moreover, the correspondence between all generalized resolvents of A and all 
solutions of the Nevanlinna-Pick problem is bijective. 

Proof. It remains to prove that different generalized resolvents of A 
produce different solutions of the Nevanlinna-Pick problem ([1]). Suppose 
that there exist unitary extensions Aj ^ A in Hilbert spaces Hj ^ H, 
j = 1,2, such that 

nl{A) = PtiE^^ - zA,)-' + ^1{A) = Pt{Eg^ - zM)-\ (26) 

{{-Eh ^2^\{A))xm,xi)H = {{-Eh + 2-rI{A))x^,xi)h, 

where < m, / < A^— 1, z G B. Set L^r = Linjxfcl^Q^, L = Linjxfc}^^^^""^. 
Prom the latter relation by the linearity we get 

{n\{A)x,y)H = {nl{A)x,y)H, x,yeLN, zeB. (27) 
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Set Rj^z = {Eff, - zAj)~^, j = 1, 2. Observe that 

Rj,z{EH - zA)x = {Ejj - zAj)~^{Efj - zAj)x = x, x e D{A); 

Ri,zh = R2,zh e H, h e {Eh - zA)D{A); 
Kl{A)h = -Rl{A)h, he {Eh - zA)D{A), zgO. (28) 
Choose arbitrary z G D\{0}, x e H, h e {Eh - =A)D{A). We may write 

{-Ri{A)x,h)H = {Rj,zX,h)Hj = {x,Rl^h)Hj = {x,{Ehj -Rj^l)h)Hj 

= {x,h)H - {x,'R{{A)h)H; 

z 

{'Rl{A)x, h)H = {^l{A)x, h)H, xeH, h e {Eh - ^A)D{A), z e B\{0}. 

_ ' (29) 
Choose arbitrary x £ L, z £ C\T: z ^ Zk, k = l,p. Let us check that there 
exists the following representation: 

x = xo + xi, xo e Ln, xi e {Eh - zA)D{A). (30) 

Here xo,xi may depend on the choice of z and x. 
Let X = J2k=0 Sm=0 (^k,mXkN+m, d & 0, p. Set 

A,m = . ^^ «fc,m, l<k<d, 0<m<N-l; 

d N-l 

e D{A). 

k=l m=0 

xi := {Eh - zA)h = h - zAh 

d N-l d N-l ^ 

Pk,mXkN+m ~ ^ ^ ^ ^ Pk,m — {xkN+m ~ Xm) 
k=l m=0 k=l m=0 

d N-l d N-l ^ 

'Xm 



Then 



'^k,mXkN+m + Z ^ ^ (5k,m — ^ 
jfc=l m=0 k=l m=0 

N-l d N-l ^ 



m=0 fc=l m=0 
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where xq := Y^rn=o'^o,mXm - zJ2k=iJ2m=ol^k,mj^Xm G Ln- Therefore 
relation ([30]) holds. 

Choose an arbitrary h ^ L, z ^ ]D)\{0}. By (j30p we may write: 
h = ho + hi, hoelN, hi e {Eh -^A)D{A). 

Choose an arbitrary x G Ln- By ([29]) . ([27|) we may write 

{B.l{A)x, h)H = (Ri(^)x, /io)h + {K{A)x, hi)H 
= {'Rl{A)x, ho)H + (R^(A)x, hi)H = (R^(A)x, h)H. 

Therefore 

KI{A)x = 'RI{A)x, xeLjM, zGO. (31) 
Choose an arbitrary g & L, z £0 : x ^ z^, k = I, p. By (i30l) we may write: 

9 = 90 + 91, 90 G Ln, 9i e {Eh - zA)D{A). 

By (IMl),® we get 

Iil{A)g = Iil{A)go + Til{A)gi = Iil{A)go + Til{A)gi = Iil{A)g- 

Kl{A) = Kl{A), z € B. 
Since (Ri(A))* = Eh, - R{{A), j = 1,2, z e C: |z[ / 1, z / ([T3]), we 

z 

conclude that R2(j4) = R^(A). We obtained a contradiction with (j26]) . □ 
We shall use the following important result: 

Theorem 2 Theorem 3] An arbitrary generalized resolvent R^^ of a 

closed isometric operator U in a Hilbert space H has the following represen- 
tation: 

R^ = [s-c(^7e^c)]"\ CeB. (32) 

Here is an analytic in D operator-valued function which values are linear 
contractions (i.e. ||<&^|| < Ij from H Q D{U) into H Q R{U). 
Conversely, each analytic in B operator-valued function with above proper- 
ties generates by relation 13^) a generalized resolvent R<^ of U . 

Observe that relation (|32p also shows that different analytic in B operator- 
valued functions with above properties generate different generalized resol- 
vents of U. 

Comparing the last two theorems we obtain the following result. 
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Theorem 3 Let the Nevanlinna-Pick problem (1^ with zq = be given 
and condition ([^ hold. Let an operator A = Aq be constructed for the 
Nevanlinna-Pick problem as in ill]). All solutions of the Nevanlinna-Pick 
problem have the following form 

Tiz) = ilinCo+(i[-EH + 2[E-z{Ae<^,)]-^]x^,xi)H) , z eB, 

(33) 

where $2 is an analytic in B operator-valued function which values are linear 
contractions from H Q D{A) into H Q R{A). 

Conversely, each analytic in B operator-valued function with above prop- 
erties generates by relation ^33\) a solution of the Nevanlinna-Pick prob- 
lem m). 

Moreover, the correspondence between all analytic in B operator-valued 
functions with above properties and all solutions of the Nevanlinna-Pick 
problem is bijective. 

Proof. The proof is obvious. □ 

Corrolary 1 Let the Nevanlinna-Pick problem HP with zq = be given 
and condition ^ hold. Let an operator A = Aq be constructed for the 
Nevanlinna-Pick problem as in ill]). The Nevanlinna-Pick problem ^^ is 
determinate if and only if at least one of the defect numbers of A is equal to 
zero. 

Proof. If one of the defect numbers of A is equal to zero, then there exists 
the unique function $2 = of the required class. On the other hand, if both 
defect numbers of A are non-zero, then besides = there exist non-zero 
suitable constant functions ^z- ^ 

Conditions for the determinacy of the Nevanlinna-Pick problem ([T]) be- 
come especially simple in the case p < 00. 

Theorem 4 Let the Nevanlinna-Pick problem ([7]j with zq = 0, p < 00, be 
given and condition ^ hold. The Nevanlinna-Pick problem (CP is determi- 
nate if and only if at least one of the following conditions hold: 

(A) For each k € 0, — 1 the following linear system of equations with 
unknowns a^j has a solution: 

pN+N-l 

akjPj,i = Pk,i, l = 0,l,-,pN + N -1. (34) 

j=N 
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(B) For each j € 0, — 1 the following linear system of equations with 
unknowns bj^kN+m has a solution: 

p N-l 

bj,kN+m{PkN+m,l " Pm,l) = Pj,l, ^ = 0, 1, ...,pN + N - I. 

k=l m=0 

(35) 

Here pij are taken from relation 

Proof. Let an operator ^ = be constructed for the Nevanlinna-Pick 
problem as in (llip . By (llOp we see that condition (A) is equivalent to the 
following relation: 

pN+N-l 

Xk= ^ OfcjXj, /c = 0, 1, ...,iV - 1. 

j=N 

The latter relation is equivalent to the condition D{A) = H. 

On the other hand, condition (B) is equivalent to the following relation: 



p N-l 



X 
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bj,kN+m{xkN+m,l " Xm), j = 0, 1, N-l. 



k=l m=0 



The latter relation is equivalent to the condition R{A) = H. 

It remains to apply Corollary [1] to complete the proof. □ 

Remark. As it was noted in [lOj, condition zq = is not restrictive. If 

Zo 7^ 0, one may consider a fractional linear transformation 

u = u[z) 



1 - ZQZ 



and seek for a Cat x at- valued function R{u) in D, which belongs to Cn, subject 
to 

R{uk) = Ck, keOT^, (36) 
where Uk '■= u{zj.). It is easy to see that the following relation: 

T{z) = R{u{z)), 2 e B, (37) 

establishes a bijective correspondence between all solutions of (j36p and all 
solutions of ([T]). 
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The Nevanlinna-Pick matrix interpolation in the 
Caratheodory class with infinite data both in the 
nondegenerate and degenerate cases. 

S.M. Zagorodnyuk 

In this paper we study the Nevanlinna-Pick matrix interpolation problem 
in the Caratheodory class with infinite data (both in the nondegenerate and 
degenerate cases). We develop the Szokefalvi-Nagy and Koranyi operator 
approach to obtain an analytic description of all solutions of the problem. 
Simple necessary and sufficient conditions for the determinacy of the prob- 
lem are given. 
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